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■ imm^] 100087675 

[^i^i^iK^-^l 067483 
imH^m] 21. OOOR 

im^^] mm i 

{mn^\ mmm 1 
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mm t <r>m.^m-^ nm^mMo 

wum&. ^T-nw'mwti*. ^^'&t.r<jmsL'ummt.fz\t^'f^vn.'tm 

[0 0 0 1] 

[^?g<^M-r^M^s^] 

:fe^£$!l^^J (Immunostimulant : :^^gP^it5§(|5& iTt ^) 
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[0 0 0 2] 

^ ^<7)mmmm:^^iy > • ^r^y ^ i.^^ f (s' -cpg-s- : cpgib 

WWffXmU Tokunaga,?.. et al., J. Natl. Cancer Inst.. 22. 95 

5 (1984) 

[##»i^:ft:m2] Tokunaga,?.. et al.. J. Natl. Cancer Res., IS, 682 
(1988) 

[0 0 0 3] 

^MbcpG^^L. ^(DMmzmmf')^ (pu) ^smtrv^i^> (py) ;&sgB^j 

Lfz5*-PuPuCpGPyPy-3',&^ f^^6<;^CpG^^- 7 (^TCpG DNAiiBf&fBi-^ ^ 

\1¥^W^-XWi^\ Krieg, A., et al.. Nature, 3M, 576 (1995) 
[0 0 0 4] 

^ffl'fcCpG DNA^^-9-v-<^^?!|:SrJgJLTKfBmi-^ (.fzfzU A: Tt'^^. G: 

^r=-y. c: vhv>', t: u: -^^v;!^) o 

AACGTT, AGCGTT. GACGTT. GGCGTT. AACGTC. AGCGTC. GAC(n€. GGCGTC. AACGC 
C, AGCGCC. GACGCC. GGCGCC. AACGCT. AGCGCT. GACG CT. *5J:CfGGCGCT 

[#«=:S:m 1 ] #^2001-503254 
[0 0 0 5] 
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accgataeeggtgccggtgacggcaccacg 
accgatagegetgccggtgacggcaccacg 
accgatgacgtfigccggtgacggcaccacg 
accgatlcgegagccggtgacggcaccacg 




GAGAACGCICGACCTTCGAT 
TCCATMCGUCCTGATGCT 
TCTCCCAGCiHXJQGCCAT 
GGggt£aaegtigaGGGGGg 

{^^■Xm4] lU2(s:=g|5, Annual Review ^^2001,137-146 

(2002) 

[0 0 0 6] 

mWXm. 2 ] #^^08 - 500738 
[#S^^:^m 3 ] #^2002-512599 
[#ti=:^m 4 ] #^2003-510282 
[#f^^:fcm 5 ] #^2003-510290 
[0 0 0 7] 

iftcE^f^MLT. IL-6. TOF-a. IL-12. IFN«//3> IL-18. -m<kl 
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[0 0 0 8] 

[#ti=:i:m 6 ] #^^10-506265 

ife 7 ] #^2001 - 503267 

mffXm 8 ] #^001-513776 
[0 0 0 9] 

imVf-Xm 9 1 #pg¥9-285291. 

1 0 ] #^2000-509976. 

t fz. mv?xm 1 > 1 1 i5 J: m2t^ ^tc ^> . ^mmm^^mthm^<Dmm 

im^-Xm 1 1 ] #^2002-517156 
[#f^^:*:m 1 2] #^2002- 526425 
[0 0 1 01 

[0 0 11] 
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^-v': 5/ 



■^^fz^\ ^M^m^^^o^^ }vx<o^m^. ^^mti^^m. ^?>mi^^^ 
^mm^2:x/muyyA^^(om.^j^,^<Dm,^mm.mLx. ^tLf,<^in vivo 

[##fF^gft5] Mulligan, Science, m 926-932 (1993) 

W^^XWiQ] Miller, Nature, 35Z, 455-460 (1992) 

IW^ff'XM.l] Crystal, Science, 2Z£L 404-410 (1995) 
10 0 12] 

i^'Wf^XW.^\ Tomlinson and Roll and, J. Contr. Rel., d^, 357-372 
(1996) 

[0 0 13] 

(PEi) -cab^o ^Wi<Dm-^j:^fz^mmm.i^x.xf^m.mm,y 4 y^x 

o h ^ 7. 7 a. ^ V 3 =Sr 5 1 § ^c: -TMrntc ^ o ;t o 

[^^^fl'iirifeQl Boussif et al.. Gene Therapy, 3, 1074-1080 (1996) 
[0 0 14] 

[0 0 15] 
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1 0 ] mmmmMnM 
[wmwf^-:xm 111 0 ^mmffv,mijaMW,^mm. mm- b m± 

[0 0 16] 

-1, 3-i/;v:«;>>ei^;j?;S-t^o «^<^#M{±5^^-e(±Hfi!^M«^^ oTv^jS 

[^#11^5:^1 2] Theresa M. Mclntire and David A. Brant, J. Am. C 
hem. Soc, 12Q, 6909 (1998) 
[0 0 17] 

^hiz. mz^i^ff^xo^^mmm^fix^y), mAm-mizn 

mmfe:mi s] tt^K, i^. mn., mm, Biotherapy, 1390 (1990) 

4] ft^jll. Oncology and Chemotherapy, 225 (1992 

) 

[0 0 18] 

-1. 3-i^;v:*>. •t=&*?*» =mmmmM^m-r^^-i,3-^)i'fj>t:^ 

- y/^miPc<7) n > V ^ h ^jit-^ ^ limijm^ hKx\^^ho 

{^^Xm 1 3 ] PCT/US95/14800 
[0 0 19] 

urn Kmm^n^^^it x\ ^momm ^ ff t ^ ^ r(Dm^w^Mm-t ^^tyi)^ 

i^W^:ScM 1 4 ] PCT/JPOO/07875 
i'WfflCWi 1 5 ] PCT/JP02/02228 
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m^wf:^m 15] m^, mm, j. Am. chem. soc. , m 4520 (2000) 
mmwxmi 6] 7it#, ^75. mm, chm. Lett., 1242 (2000 

) 

[0020] 

[0 0 2 1] 

[0022] 

[0 0 2 3] 
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[0 0 2 4] 

- 1, 3 - * > Tb^tim-C^ >S o 
Co 0 2 5] 

[0 0 2 6] 
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Mi5) \zi,mm^ftx\i-^}bo 

[0 0 2 7] 

ti^ ^l&^#?>tcj:^PCT/JP02/'02228 (ff#f!^:S:mi5) li^atcfB^^aTv^^ 

ttx:^^i-;h/3-i,3-^'ju:^>^<Dm^. m^mm m^it. v^^iut. 
•f^h m^Ewm tcioT. #it23^^.t,^;s. ■^Mmm^'Dm.^ 

t^M2;$:|I^^-7X^|§^i:^;^ft;|:g2^^^^L.T=S4^:^;Ktcrr ^i^o-r- h 
[0 0 2 8] 

JL 



^^I^tmiemo^^lCtJ^oTmittTto f ^^^*>. ATO (American Type Cultur 
e Collection) J^^ibA^Li^cSchizophy Hum commune. Fries (ATCC 44200) 
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^-v' : 10/ 



c0vy7^9>^^:^pt^;l.;^;i..i.^vK (jy,-|r^ DMSOt^fB) JC'^if $-!tTi:$: 
ill^L^ it^^lrSOmg/mUcM^t^ i<^l^mA<K 3;u IO^tK, 10mM<^)> V 

tr?gt (pH7.8) i;<ia:. s mg/mi<DCpG mmmsjui^m^Lfzo n^fifzmmn 

I^#i^^:fcmi 7] Gregory G. Martin, et al., Am. Chem. Soc. Polyme 
r Prepr. (1) , 253-254 (1997) 

m^f^-:Scmi 8] K. Tabata, et al., Carbohydr. Res., 121-135 
(1981) 

[0 0 2 9] 

l^tw-^W, vb-/V.i^T^> v^^^lx:^^K (CpG) (Dmm^^^^^:^^^u 
^•^3.-- Mg^:j.^oTCC ATG ACQ TTC CTG ATG CTO3'5^«tC40c7)dA^ottfc v 
-^:^y7. (SE^J#^l) ^CpGDNA^LfCo 

WmfXm \ 9] Y. Aramaki, et al. Biol. Pharm. Bull.. 25(3) 351 
-355(2002) 

[0 0 3 0] 

5^v^o cii-eii. '>V7-f ^>'-Ns4.6. 17. 20^xm6%<Dr^ym^mxLfz 

:^^^>mmi^^^y^ yxD^mm^mto ttz. mx-r^T^ymtLX2- 

^mmi- h V ^^(DmAmizx^xumir;b ^ ti,^mx^ o 
> 't<Dn^mMimmm3},z^Ltzo mmmuzm^itifzy3mizx^=^m575(Dz^ 

^/"y ^ ^y^WtZo -r<^vV7^ 7>100 mgt:;!Kl00 mUzmm^-ttZo ^^l^M, 
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^-i^ : 11/ 



%> SO%(DmAm.^L<lt. MmMT$>^500%) ^i9>o< «9ti)nx.> 4'Ct?2H 

isxi^7,^jv^y, 2ml ioooo^»JtJi_h) <^ijnx.. :^?a-e2B Famuli ^ 

[0 0 3 1] 

0.05%) lii:J5^To7^:o M^O^S^>^^Jg^(i^T3E(^?l!I^^tTofc^m^« 

(GPC) :feJ:l>**SSM^;&^^>;^itb. mmt-^Lfz^^^M^^^-t^t^mhT^- 
t Lfzo 

[0 0 3 2] 

[^1] 



3i3^^^©SM& (%) 


10 


40 


80 


500 


r^ySO^A^ (%) 


4.6 - 4.7 


16.3 - 17.8 


19.3 - 20.8 


35.2 - 37.4 



[0 0 3 3] 

<ommimmm2tmm<^-^mxmmLtzo d^-cti. i^^j^y^yz^-^.e, i?, 
2o> ^xm6%<7)T)i^^^>mxLfzTJi^^^>mmi-v^y^ yxD^mj^ 

[0 0 3 4] 

Mmmuzm-^fifz1jmKX^^-^i575(r>i^-J'y^^>^mzo ^<D^yVy^ 
^^lOOmg^jKlOOmUc^^^-fryj:^ -eci-^iia '^^^^ b V AtK'^?^ {%yVy 
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^>y^y^y>^mmLfzo 

[0 0 3 5] 
[0 0 3 6] 







10 % 


3.6 % 


40 % 


9.3 % 


70 % 


13.6 % 



[0 0 3 7] 



tc^ L T4. 5%0 P l.;^ X n - ^^^|(^ t p I. ;^ ^ n ^ ;H^^ 5. y':7 ^ 7 > 
gp-^^ ^»Jl-^^i^MLf.e.v*7^9^^100i»g^;^ci00mHc^^^ 

m^r. 4x:x2BrmwLfzo KBmm^mmm (^^1^^11^12000) xm^l 
> ^nmLfzo 

[0 0 3 8] 

(^IZXit. Ishii ^O-XmiZ'^-oX^mLtzS fi-auy^y-S-auy-s- 
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W^WXm2 0] Tsutomu Ishii, Ritsuko Iguchi, Erwin Snip, Masat 
0 Ikeda and Seiji Shinkai, Langmuir. H, 5825-5833 (2001) 
[0 0 3 91 

0.05%) Kx^n-ofzo mmt^xsm-f^'^T'otzo mw:^mK^Lfzo 

[0 0 4 0] 

[^3] 









5.0 % 


0.358H).383 


4.5% 



[0 0 4 1] 
[0 0 4 2] 
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) izxn-ofz 0SX-71OO. ODS:*^A (YMCttM) . vt^|-^«T-tr 

T20/80tC^-^i^ai>h tTt) o |SI^«MALDI-TOF MS Y V y ^ y^^m > 
HCA) o 

[0mw:si:m2 1] FmocS; mm^m^^yvy-y^] ^ ^^I'^^^^tt 

[0 0 4 3] 

1^4] 









R8 


1371.65 


1371.20 


RGD 


450.48 


450.40 



[0 0 4 4] 



7 iC/Kt-o 

[0 0 4 5] 

1 x-mm Lfzi^vy^^ ^-sooing^TKsoomi K^m^ ^^^mm^v 
mitTA''cx2ummwLfz. uj^^mm.^mxm (#^^^^1^12000) -e^m^/ 

[0 0 4 6] 

%hi^Ltz^^m^X 100mg=lrS14^«SODMS0 lOmU 22,%T >^:=.r7mWL 

x4BmmwLfzo KfiL^mm^mmm (#i^rb#i2ooo) xmm^. mm^mi. 
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[0 0 4 7] 
[0 0 4 8] 
[0 0 4 9] 

^rf - vm^yyy ^ v -✓(t^^ ^ ^ ^ ^ ~v =, v mmme^zxnhfifz. 
7um^mzj:^wm. ^^s) *^fo;^co ^5icf«M^?B6 6o#^Sii:>ici3it^ 

tfz. ^Miiyjf\^mm^xi'^h^9y^- (Gpc) izxy)mmLfztz^ 
. ^'^^}'<7ymmmzis\.-x^^m(7)±^tj:^itimcit>tj:x,^zt^mmLx 

[0 0 5 0] 

[^5] 











5% 


10% 


6% 


10% 




3.7 ±0.1 % 


9.4 ±0.1% 


3.7 ±0.1% 


9.4 ±0.1% 




3.7 ± 0.3 % 


2.3 ± 0.3 % 


3.7 ±0.3% 


2.3 ±0.3% 




0.3 ±0.1% 


0.5 ±0.1% 


1.0 ±0.1% 


1.3 ±0.3% 



[0 0 5 1] 
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#®2 0 0 3- 1 3 6 8 7 6 ^^.s . 

MM^MM 17. 20isxme %(or^/mmi^y'y^^> (j^T. N-sPGt 

^la) . 4.6 %<D7.^)V-y^m%^y^y^yy (^T. SP-SPGt^E) . 3.6. 9 
.3:feJ:CM3.5%OT;U^^>^^^.V-y>f ^> ^T. Arg-SPG^:^fB) . 4 5% 

(i^T. R8-SPG^^fB) . ^J^hmzi.Q^i:m.Z%(DRQ 
i^^/y^yy (mT. RGD-SPGt^lB) ^^fi^K\m)\Z^m^^X 1:^^ 

^ (pH7.8) lf,\t. ^MMlJc|B«<?)T;^^^r>;^^.;rf^^P:t-^K^^ (3 
[0 0 5 2] 

Iflf'>y7>f ^^^i:^f2t. ^^b^^l^0vV7>f 7>«R8(0.3)-SPG^v.-5 J:-) 
[0 0 5 3] 

7 >iB J: mt^M'y^/y ^y> t:mn Lxmmmw x mKmm<D^^mxm^ 
#Sr5^^$^7-m. mvsmmm (2(m mops (ph 7.0). 5mM Mmi- h V ^A. Im 

MEDIA. 3%v^^;v;^;Wi.:^^.K) ^X2%r^u^xVJVm^^>X2Y/aaXmmm 
^mj^^. Gel Star Nucleic Acids Stain (BMA) T^fe^, 

[0 0 5 4] 
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^-i^: 17/ 



[0 0 5 5] 

*>85iitOilti<7)Balb/cv->;^<7)^t(/m=&tJif UMlfiL?B$-t-. 70%J^^ 7 -;w-eM* 
micMi5^&lc-©tLB=J:AtL^t.^S:{iv>Tmm^Sffi$-itfCo J^PBS 

^mmm • -^--r h :^-r V. MM^t^mA (1939) 

[0 0 5 6] 

96?t7V- h KlOO ju l<^10%#4^J3&>BJfi[l^t«r^tfRPMI1640^tflllM^ tfc2X10 
510(7)^^7 ^ n -7 T - L37t:, 5%C0 2 T-e2H#M:^# t T 

b ic«Hfla=s:aiipf^i;, cpG mk^xv'mmmitmmmsxmmLfzw dna 

3000) X-^MLXTm)t:m^Lmm^nmmLfzi><D^muL. SIV, 5%C02 
[0 0 5 7] 

:^«±?t4'.tC'^ttL;g,'7'^7X(D^IL-12SO?|lJS{i, Mouse Interleukin-12 
Total ELISA (E^}DOGEm±M) ^fUffi L. #moyn h n^^Vtct^oTMJc t;^:o 

S{±^ CpG DNA^?S^4 J: ^ ^)CpG DNAt v V7 ^ J: tJ^^fb^-j^ffi/ V7 ^ 9 

) M<omni)mm^iifzo 

[0 0 5 8] 

mm 
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iz^^mmp^iz, ->hi^> ' ifr^y v^^vt^v (Cpc) (owm^-^t^-j^y^^ 

tC40OdA=lrott7^:v-^ai>;^O:t';n'^^V':t^K (^T^ non-CpG DNA^^ 
IB:i5^iJ#-^4) ^Mv^T. ^i&mot|WI;|to:^^-ev'^>^S^M^-Ti^n7r 

[^#ll^:i:i^2 3] Y. Aramaki, et al. Biol. Pharm. Bull., 2S(3) 351 
-355(2002) 

[0 0 5 9] 

I2l6tc:^1-J;-9JC, non-CpG mkmk^^-^i,Xfi^Vy ^ ^ytfzlMtmm^y 
. ^igfyM^*O^V^;^-i;rf^i5.l.:tf^K (ClOMT'fi. non-CpG DM) t(D^ 
[0 0 6 0] 

\zi:^-7^:^ 1^:^^ Aru-yr- ^jmmm 7 774. at <^ go-^- ^ v ^ ^ > il_ 1 

mmm^ kx^-^x il- i2m^56^'ii^ $ tt ^ ^ t i)^^ ^^Lxx^^^^^y^ v 

^n7T-v^#^flaj774.Al (ATCCJ:>)A^) ^ffiv^T. ^JtMlOt 

•C-r ^ ;^ Sj^lltj^ V n 7 T ^ V «b W ^ h :^ ^ > IL- i2M^4 ^ M t o 

m^f?-XW.2 4] E. R. Kandimalla, et al., Bioconjugate Chem., 13 
(5), 966-974(2002) 
[0 0 6 1] 
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^ feCpG DNA^ ^ 7 J: tF^k^^ffv v*:7 < ^ ><Dm^^tt:^^:h:^^m 

^^^yr-pmmj774.Au^^<D^4h:^^> (iL-12) m^A<Di^mm 

[0 0 6 2] 
[0 0 6 3] 

SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 
<110> MIZU Masami 

<120> Innminostimulant 
<160> 4 

<2I0> 1 

<2I1> 60 
<2I2> DNA 

<213> Artificial S-oligo nucleotide 

<220> 

<223> solid phase synthesized nucleotide 
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<400> 1 

tccatgacgt tcctgatgct aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 2 
<211> 3 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> solid phase synthesized peptide 

<400> 2 
Arg Gly Asp 
1 

<210> 3 
<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> solid phase synthesized peptide 
<400> 3 

Arg Arg Arg Arg Arg Arg Arg Arg 
1 5 

<210> 4 
<211> 49 
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<212> DNA 

<213> Artificial S-oligo nucleotide 
<220> 

<223> solid phase synthesized nucleotide 



<400> 4 

ccccccccca aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 

imi] 

[IK2] 

KR8*5 a xmsi<7) r^y mm^i ^^-To 

^y'^VWmiyVy^^y (R8-SPG:feJ:m{GD-SPG) O^^^^^AM^^ 
[1114] 

->mmi^yy^ ^V7s7-u^)v\m^^y^y^y>. itsmsoy^^y ^ ^> 

[me] 
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[1117] 
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^-v': 1/ 



mil 



mm 



o 

o ^ 

II II 

QC CC 

cb" xT 

II ri 



o 
o 

I 

z 

CM 

ti 

CC 



LJU 



Si 



[1212] 

ROD 




O— CD 
I 

o 

T 
A 



o— < I 



ID 



NHg-Cys-Argr-Arg-Arg-Arg-Arg-Arg-Axg-Arg-COOH 
NHj-Cys-Arg-Gly-Asp-COOH 
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^-i^ : 2/ 




R8-SPG H»Cys-CAfg)B-OH 
RGD-SPG H-Cys-Arg^ly^Asp-OH 

[ISI4] 

CpG DMA ir>/7^>S©t8^) 

L J 

CpG DMA 
CpG DNA^PQ 
CpG DNA/SP(4.6)-SPG 
CpG DNA/Arg(3.Q^PG 
CpG DNA/Chol(6.9)-SPG 
CpG DNA/R8(03)-SPG 
CpG DNA/RGD(1.3)-SPG 
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^--J : 3/E 



me] 



150 g/ml non-CpG DNAIS # 



non-CpG DNA/RGD(1 .3)-SPG 
noiKCpG DNA/R8(D.S)^PG 
non>CpG DNA/ChoI(6^)^PG 
non-CpG DNA/Arg(3.6}-SPG 
norvCpG DNA/SP(4.6)>SPG 
non-CpG DNA/SPG 
non-CpG DNAO) 




[SI7] 



200 400 600 BOO 

IL-12 (pg/ml) 



1000 1200 
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mm 

<oM^^mL\^^i$^ ^ yoy^^v ti^^mtu ^mmmt Lxmrnt^o 
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#M 2003-136876 
50300807438 

^IZg#H^_hj^ 0 0 9 3 

¥^15^ 5^160 



[^mS] ¥^15^5^150 
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l/E 



¥m5^10B31H 

#M2003-136876 
503360115 

ifilrillPTfTWiZgTa l#8-^ 

mm 

X102-8666 MMUf-^trnKm^m 5-3 mALnm.^ 
A^r^i^mmmmm m^mmmmm. ^^tjc^ie tel o 

3-5214-8486 FAX 03-5214-8417 
¥^1 5^1 0^3 1 Bnmm(D^nW3 4 6 9 1 5 6-^tC5&-;$> 
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